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SEQUENCE LISTING 



<110> 



KIM, Young Tae 
LEE, Jae Hyung 
AL6ENETECH 



<120> 



Gene involved in the biosynthesis of carotenoid and marine 
microorganism, paracoccus haeundaesis, producing the 
carotenoid 



<130> 



4fpo-02-06 



<150> KR2003-.20222 

<151> 2003-03-31 

<150> KR2003-20023 

<151> 2003-03-31 

<160> 18 

<170> Kopatentin 1.71 

<210> 1 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for Paracoccus haeundaesis 16S rDNA 

<400> 1 

cataagtaat tatggttttg t 21 



<210> 2 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> reverse primer for Paracoccus haeundaesis 16S rDNA 

<400> 2 

cgcttcctta gaaaggag 18 

<210> 3 

<211> 1454 

<212> DNA 

<213> Paracoccus haeundaesis 

<400> 3 

caacttgaga gtttgatcct ggctcagaac gaacgctggc ggcaggctta acacatgcaa 60 



1 
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g-bcgagcgag 


accttcgggt 


ctagcggcgg 


acgggtgagt 


aacgcgtggg 


aacg-bgcccb 


120 


'bctc'bacgga a-bagccccgg 


gaaactggga 


gtaataccgt 


atacgcccb-b 




180 


attta-tcgga 


gaagga-bcgg 


cccgcgttgg 


attaggtagt 


tggtggggta 


atggcccacc 


240 


aagccgacga 


tcca-bagc-tg 


gtttgagagg 


a'tga'bcagcG 


acactgggac 


'tgagacacgg 


300 


cccagactcc 


-bacgggaggc 


agcagtgggg 


aa-bcbtagac 


aatgggggca 


acccbgatci: 


360 


agccatgccg 


cgtgagtgat 


gaaggcctta 


gggttgtaaa 


gctctttcag 


ctgggaagat 


420 


aat:gacggta 


ccagcagaag 


aagccccggc 


'baac'bccg'bg 


cc age age eg- 


cgg-baa-bacg 


480 


gagggggcta 


gcgttgttcg 


gaattactgg 


gcgtaaagcg 


cacgtgggcg 


gactggaaag 


540 


t:cagagg-tga 


aatcccaggg 


cbcaaccttg 


gaactgcctt 


tgaaactatc 


agtctggagt 


600 


"tcgagagagg 


'tgag-tggaai: 


tccgagtgta gaggtgaaat 


tcgtagatat 


'bcggaggaac 


660 


accag'bggcg 


aaggcggctc 


actggctcga 


tactgacgct 


gagg-bgcgaa 


agcgtgggga 


720 


gcaaacagga 


-btagataccc 


tgg-bagtcca cgccgtaaac 


ga-bgaa-tgcc 


agacg-bcggc 


780 


aagcatgctt 


gtcggtgtca 


caccbaacgg 


a't-taagcat't 


ccgcctgggg 


agtacggtcg 


840 


caagat.-baaa 


ac-bcaaagga 


a'b'bgacgggg 


gcccgcacaa 


gcggtggagc 


atgtggttta 


900 


at.'tcgaagca 


acgcgcagaa 


cc'b'taccaac 


ccttgacatg 


gcaggaccgc 


tggagagatt 


960 


cagctttctc 


gtaagagacc 


tgcacacagg tgctgcatgg 


ctgtcgtcag 


ctcgtgtcgt 


10^0 


gagatgttcg 


gttaagtccg 


gcaacgagcg 


caacccacgt 


ccctag-bligc 


cagca-b-bcag 


1080 


ttgggcactc 


tatggaaact 


gccga-bgata 


ag-bcggagga 


aggtgtggat 


gacgtcaag-b 


1140 


tctcatggcc 


cttacgggtt 


gggcbacaca 


cgtgctacaa 


tggtggtgac agtgggttaa 


1200 


tccccaaaag 


cca-bctcagl: 


tcgga-btg-tc 


ctctgcaact 


cgagggca-bg 


aag-t-Lggaa-b 


1260 


cgctag-taat 


cgcggaacag 


cai:gccgcgg 


tgaatacgtt 


cccgggcc'b'b 


g-bacacaccg 


1320 


cccgtcacac 


catgggagtt 


ggttctaccc 


gacgacgcbg 


cgctaacctt 


cggggggcag 


1380 


gcggccacgg 


tagga-bcagc 


gaci:ggggtg 


aagi:cgtaac 


aaggt.agccg 


-baggggaacc 


1440 


'tgcggct.gga 


tcac 










1454 



<210> 4 

<211> 6223 

<212> DNA 

<213> crt gene 

<400> 4 

g-ttccacgac t:ggggca1:cc ccacgaccgc g-bcgcligcgc gccaiicgcgc cga-tga1:ggg 60 
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gccggaccgg 


gttctggtcg 


ggtcgggcgg 


ggtgcgtcac 


gggctggacg 


ccgcgcgggc 


120 


ca-bccgcctc 


ggcgcggacc -bcgtiggggca ggcggcccgc 


gcgcbgcccg 


ccgcgcgcca 


180 


cagcgccgag 


gccctgtccg 


atcacctgtc 


cgacgtcgtg 


acccagctgc 


gcatcgcgat 


240 


g*bi:ci:gcacc 


ggatcgggcg 


accttgcagc 


gctgcgctgc 


gcgcctcligc 


tggtgccggg 


300 


gccggg-tggc 


caatggtcgc 


aagcaacggg 


ga1:ggaaacc 


ggcgatgcgg 


gacbg-tag-bc 


360 


tgcgcggatc 


gccggtccgg 


gggacaagat 


gagcgcacat 


gccctgccca 


aggcagatct: 


420 


gaccgccacc 


agcctga-bcg 


tcbcgggcgg 


catcatcgcc 


gcgtggctgg 


cccbgcatgt 


480 


gca-bgcgctg 


tggtttctgg 


acgcggcggc 


gcatcccatc 


ctggcgatcg 


cgaa-b-btccb 


540 


ggggcbgacc 


tggctgtcgg 


tcggtctgtt 


cttcatcgcg 


ca-bgacgcga 


tgcacgggtc 


600 


ggtcgtgccg 


gggcgtccgc 


gcggcaa-bgc 


ggcgatgggc 


cagctgg-bcc 


tgtggctgta 


« 

660 


tgccggattt 


tcgtggcgca 


agatga-bcg-t 


caagcacatg 


gccca-tcacc 


gccataccgg 


720 


aaccgacgac 


gaccccga-t-t 


-tcgacca-bgg 


cggcccgg-bc 


cgctggtacg 

• 


cgcgcttcat 


780 


cggcacci::a't 


ttcggctggc 


gcgaggggct 


gctgctgccc 


g^ca'tcg'tga 


cgg-bcbatgc 


840 


gctgatcctg 


ggggatcgct 


ggatgtacgt 


ggtcttctgg 


ccgctgccgt 


cgatcctggc 


900 


gtcga-tccag 


ctgttcgtgt 


-tcggcaccbg 


gctgccgcac 


cgccccggcc 


acgacgcg-tl: 


960 


Gccggaccgc 


ca-baatgcgc 


ggtcgtcgcg 


gatcagcgac 


cccgtgtcgc 


tgctgacctg 


1020 


ctttcacttt 


ggtggttatc 


a-bcacgaaca 


ccacctgcac 


ccgacggtgc 


cttggtggcg 


1080 


cctgcccagc 


acccgcacca 


agggggacac 


cgcatgacca 


atttcctgat 


cg-tcgtcgcc 


1140 


accg-bgcbgg 


tgatggagtt 


gacggcctat 


-kccgtccacG 


gttggatcat 


gcacggcccc 


1200 


ctgggctggg 


gctggcacaa 


gtcccaccac 


gaggaacacg 


accacgcgct 


ggaaaagaac 


1260 


gacctgtacg 


gcctggtctt 


tgcggtgatc 


gccacggtgc 


tg-ttcacgg-b 


gggc-tggatc 


1320 


tgggcgccgg 


tcctgtggtg 


gatcgctttg 


ggcatgaccg 


tctatgggct 


gatctatttc 


1380 


g-bccbgca-bg 


acgggctggt 


-bcatcagcgc 


tggccgttcc 


gcbatatccc 


gcgcaagggc 


1440 


tatgcccgcc 


gcc-tgta-tca 


ggcccaccgc 


cbgcaccacg cgg1:cgaggg acgcgacca-b 


X ^ V v 


tgcgtcagct 


tcggcttcat 


ctatgcgccg 


ccggtcgaca 


agci:gaagca 


ggaccbgaag 


1560 


acg-tcgggcg t:gctgcgggc 


cgaggcgcag 


gagcgcacg-b 


gaccca'bgac 


gtgc-bgctgg 


1620 


caggggcggg 


cc-btgcgaac 


gggctgatcg 


ccctggcgct 


gcgcgcggcg 


cggcGcgacc 


1680 


tgcgggtgct 


gctgctggat 


catgcggcgg 


gaccgtcaga 


cggcca-bacc 

» 


tggtcctgcc 


1740 


acgaccccga 'tcbg'tcgcGg cactggcbgg cgcggcbgaa 


gcccctgcgc 


cgcgccaacb 


1800 
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ggcccgacca 


ggaggtgcgc 


tttccccgcc 


aiigcccggcg 


gcbggccacc 


ggttacgggt 


1860 


cgctggacgg 


ggcggcgctg 


gcggatgcgg 


tggcccggtc 


gggcgccgag 


at.ccgci:gga 


1920 


acagcgacat: 


cgccctgctg 


gatgaacagg 


gggcgacgct 


gtcctgcggc 


acccggatcg 


1980 


aggcgggcgc 


ggtcctggac 


gggcgcggcg 


cgcagccgtc 


gcggca-bckg 


accgtgggtt 


2040 


-bccagaaa-bt 


cgtgggcgtc 


gaga-bcgaga 


ccgactgccc 


ccacggcgtg 

• 


ccccgcccga 


2100 


-bgatcatgga 


cgcgaccgtc 


acccagcagg 


acggg-baccg 


attcatctat 


ctgctgccct 


2160 


tctctccgac 


gcgca-bcctg 


atcgaggaca 


ctcgctattc 


cgatggcggc 


aatctggacg 


2220 


acgacgcgct 


ggcggcggcg 


tcccacgact 


atgcccgcca 


gcagggctgg 


accggggccg 


2280 


aggtccggcg 


cgaacgcggc 


atcc-bgccca 


-b-bgcgctggc 


ccatgacgcg 

• 


gcgggcttct 


2340 


gggccgatca cgcggagggg cctgttcccg tgggactgcg 


cgcggggttc 


ii'b'bcacccgg 


2400 


4- /-I ry rt r^'i' A 
l»W Clw v# ^ V>» i» Ci 


ttcgctgccc 


'ta'bgcggcgc 


aggtggcgga 


cgtggtggcg 


ggcctgtccg 


2460 




caccgacgcg 


ctgcgcggcg 


ccatccgcga 


-b-bacgcgatc 


gaccgggcac 


2520 


gccgtgaccg 


ctttctgcgc 


ctgctgaacc 


ggatgctgtt 


ccgcggcbgc 


gcgcccgacc 


2580 


ggcgctatac 


cctgctgcag 


cggttctacc 


gcatgccgca 


'tggac'bgatc 


gaacgg-btct 


2640 


atgccggccg 


gctgagcgtg gcggatcagc 


'bgcgca'tcg'b 


gaccggcaag 


cctcccattc 


2700 


ccct-bggcac 


ggcca-tccgc 


tgcctgcccg 


aacgtcccct 


gctgaaggaa 


aacgca-bgaa 


2760 


cgcccattcg 


cccgcggcca 


agaccgccat 


cgtgatcggc 


gcaggctttg. gcgggctggc 


2820 


cctggcca'bc 


cgccbgcagt: 


ccgcgggca-b 


cgccaccacc 


ctggtcgagg 


cccgggacaa 


2880 


gcccggcggg 


cgcgcctatg 


tctggcacga 


-bcagggcca-b 


gtcttcgacg 


cgggcccgac 


2940 


cgtcatcacc 


gaccccgatg 


cgcbcaagga 


gctgtgggcg 


cbgaccgggc 


aggacatggc 


3000 


gcgcgacgtg 


acgctgatgc 


cggtgtcgcc 


cttctatcga ctgatgtggc 


cgggcgggaa 


3060 


ggtcttcgat 


-bacg-bgaacg 


aggccgatca 


gctggagcgc 


cagatcgccc 


ag-b-bcaaccc 


3120 


ggacgaccbg 


gaagga-bacc 


gccgct-bccg 


-tga-b-bacgcg 


gaggaggtgt 


a-bcaggaggg 


3180 


ctacg-tcaag 


ckgggcaccg 


'bgccc-b'bcc'b 


caagctgggc 


caga-bgctca 


aggccgcgcc 


3240 


cgcgc1:ga1:g 


aagctggagg 


ccta-baaglic 

• 


cg-tcca^gcc 


aagg-bcgcga 


cc-btcatcaa 


3300 


ggacccctiai: 


ctgcggcagg 


cg-ttttcgta 


-bcacacgctg 


ctggtgggcg 


ggaa-tccctt: 


3360 


ctcgaccagc 


tcgatctatg 


cgctgatcca 


cgcgctggag 


cggcgcggcg 


gggtctggtt 


3420 


cgccaagggc 


ggcaccaacc 


agctggtcgc 


gggcatggtc 


gcgctgttcg 


aacggc-b-bgg 


3480 



4 
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cggccagatg atgctgaacg ccaaggt.cgc ccggatcgag accgagggcg cgcggaccac 3540 

gggcgtcacc ctggcggacg ggcggtcttt aagggccgac atggtcgcca gcaacggcga 3600 

cgiicatgcac aactatcgcg acctgctggg ccacacggcc cgcgggcaga gccgcgcgaa 3660 

atcgctggac cgcaagcgct ggtccatgtc gttgttcgtg ctgcatttcg gtctgcgcga 3720 

ggcgcccaag gacatcgcgc atcacacca-b cctgttcggc ccccgctaca gggagctggt 3780 

caacgagatc ttcaagggcc cgaagctggc cgaggatttc tcgctgtacc tgcattcgcc 3840 

c-bgcacgacc gatccggaca tggcgccbcc gggcatg-bcc acgcattacg tgctggcccc 3900 

cgtgccgcat ctgggccgcg ccgagatcga ttgggcggtc gaggggccgc gctatgccga 3960 

ccgcatcctg gcgtccctgg aggagcggct> gatcccgaac ctgcgcgcca acctgaccac 4020 

gacgcgcatc ttcacgcccg ccgatt-tcgc cagcgaactg aacgcccatc acggcagcgc 4080 

cttctcggtc gagccgatcc tgacgcaatc cgcgtggttc cggccgcaca accgcgacaa 4140 

gacga-bccgc aacttctatc tggi:cggcgc gggcacccat: ccgggcgcgg gca-btccggg 4200 

cgtcgtgggc tcggccaagg ccacggccca ggtgatgctg tccgacctgg cgggcgcatg 4260 

agcgatctgg tcctgacctc gaccgaggcg atcacccaag ggtcgcaaag ctttgccacg 4320 

gcggccaagc tgatgccgcc gggca-tccgc gacgacacgg tgatgctcta tgcctggtgc 4380 

cgccacgcgg atgacgtgat cgacggtcag gccctgggca gccgccccga ggcggtgaac 4440 

gacccgcagg cgcggctgga cggcctgcgc gtcgacacgc tggcggccct gcagggcgac 4500 

ggtccggtga ccccgccctt tgccgcgctg cgcgcggtgg cgcggcggca tgatttcccg 4560 

caggcctggc ccatggacct gatcgaaggc ttcgcgatgg atgtcgaggc gcgcgactat 4620 

cgcacgctgg atgacgtgct ggaatattcc tatcacgtcg caggcatcgt cggcgtgatg 4680 

atggcccgcg tgatgggcgt gcgcgacga-k cctgtcctgg accgcgcctg cgacctgggg 4740 

ctggcgttcc agctgaccaa catcgcgcgc gacgtgatcg acgat:gcgcg ca-tcgggcgg 4 800 

tgctatc-bgc cgggggactg gctggaccag gcgggcgcgc ggaiicgacgg gccgg-bgccg 4860 

-bcgccggagc tigtacacagt gatcctccgg ctgttggatg aggcggaacc c-ba-b-bacgcg 4920 

tcggcgcggg tgggtctggc ggatctgcca ccgcgctgcg cctggtccat cgccgccgcg 4980 

ctacgga-bct a-bcgcgccat cgggcbgcgc atccgcaaga gcgggccgca ggccta-tcgc 5040 

cagcggatca gcacgtccaa ggctgccaag atcggcctgc tgggcgtcgg. gggctgggat 5100 

gtcgcgcgat cacgcctgcc gggggcgggc gtgiicgcggc agggcct^ctg gacccggccg 5160 

ca-tcacg-bct aggcgcgcgc ggcgtagggc agaacccgtt ccagcagggc cgcga-tttcc 5220 
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ggagcctgaa ggcgcttgct gcgcagca-bc gcgtccagtt gggcgcggci: ggcctcgtaa 5280 

-bgacgggaca cgti-bcbgcag gtctgacacg gccagaaggc cgcgccgcgg gccgggggcc 5340 

gcggcatcgc gaccggtatc cttgccaagc gccgcctggt cgcccacgac gtccagcagg 5400 

tcg-bca-bagg ac-bggaacac gcggcccagc tgacggccaa agtcgatca-b ctgggtctgc 5460 

tcctcggcgt cgaactcctt gaitcacggcc agcatctcca gcccggcgat gaacagcacg 5520 

ccggtcttca ggtcctgttc ctgttcgacc cccgcgccgt tcttggccgc gtgcaggtcc 5580 

aggtcctggc cggcgcacag gccctgcggc cccagggacc gcgacaggat ccgcaccagc 5640 

tgcgcccgca ccgtgcccga cgcgccgcgc gcaccggcca gcagggccat tgcctcggtg 5700 

4 

atcagggcga tgccgcccag cacggcacgg ctttcgccat gcgccacatg ggtcgcgggc 5760 

cggccgcggc gcagcccggc atcgtccatg cagggcaggt cgtcgaagat cagcgatgcg 5820 

gca-tgcacca tctcgaccgc gcaggcggcg tcgacgatcg iigtcgcagac cccgcccgag 5880 

gcctctgccg caagcagca-b cagcatgccg cggaaccgcc tgcccgacga cagcgcgcca 5940 

tggctcatgg ccgcgccgag cggctgcgac acggcaccga atccctgggc gatctcctca 6000 

agtctggtct gcagaagggt ggcgtggatc gggttgacgt ctcgtctcat cagtgccttc 6060 

gcgcttgggt tctgacctgg cgggaaggtc aggccggggc ggcaccccgt gacccg1:cat 6120 

ccaccg-bcaa cagtccccat gttggaacgg ttcacgcccg attgcgagcc ttttcgacgg 6180 

cgacgcgggg tcgcgcggca atttgtccaa caaggtcagt gga 6223 

<210> 5 
<211> 729 
<212> DNA 
<213> crtW gene 

<400> 5 

atgagcgcac atgccctgcc caaggcagat ctgaccgcca ccagcctgat cgtctcgggc 60 

ggca-bcatcg ccgcgtggct ggccctgcat gtgcatgcgc tgtggtttct ggacgcggcg 120 

gcgcatccca tcctggcgat cgcgaatttc ctggggctga cctggctgtc ggtcggtctg 180 

ttcttcatcg cgcatgacgc gatgcacggg tcggtcgtgc cggggcgt:cc gcgcggcaat 240 

gcggcgatgg gccagctgg-b cc-bgtggctg tia-tgccgga-b "tttcgtggcg caaga-bgatc 300 

gtcaagcaca tggcccatca ccgccatacc ggaaccgacg acgaccccga tttcgaccat 360 

ggcggcccgg -tccgctggta cgcgcgcttc atcggcaccb atttcggctg gcgcgagggg 420 

ctgctgctgc ccgtcatcgt: gacgg-bctat: gcgc-bga-bcc tgggggatcg ctggatgtac 480 
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gtggtcttct ggccgctgcc gi:cgai:cctg gcg-bcga-bcc agctgttcgt gttcggcacc 540 

tggctgccgc accgccccgg ccacgacgcg -t-bcccggacc gcca-taa-bgc gcggtcgtcg 600 

cggatcagcg accccgtgtc gctgctgacc tgctttcact ttggtggtta tcatcacgaa 660 

caccacct:gc acccgacggt: gccb'bgg'bgg cgccbgccca gcacccgcac caagggggac 720 

accgca-tga 729 



<210> 6 
<211> 242 
<212> PRT 

<213> crtW amino acid 
<400> 6 

Met Ser Ala His Ala Leu Pro Lys Ala Asp Leu Thr Ala Thr Ser Leu 
15 10 15 

lie Val Ser Gly Gly lie He Ala Ala Trp Leu Ala Leu His Val His 

20 25 30 

Ala Leu Trp Phe Leu Asp Ala Ala Ala His Pro He Leu Ala He Ala 
35 40 45 

Asn Phe Leu Gly Leu Thr Trp Leu Ser Val Gly Leu Phe Phe He Ala 
50 55 60 

His Asp Ala Met His Gly Ser Val Val Pro Gly Arg Pro Arg Gly Asn 
65 70 75 80 

Ala Ala Met Gly Gin Leu Val Leu Trp Leu Tyr Ala Gly Phe Ser Trp 

85 90 95 

Arg Lys Met He Val Lys His Met Ala His His Arg His Thr Gly Thr 

100 105 110 

Asp Asp Asp Pro Asp Phe Asp His Gly Gly Pro Val Arg Trp Tyr Ala 
115 120 125 

Arg Phe He Gly Thr Tyr Phe Gly Trp Arg Glu Gly Leu Leu Leu Pro 
130 135 140 

Val He Val Thr Val Tyr Ala Leu He Leu Gly Asp Arg Trp Met Tyr 
145 150 155 160 

Val Val Phe Trp Pro Leu Pro Ser He Leu Ala Ser He Gin Leu Phe 

165 170 175 

Val Phe Gly Thr Trp Leu Pro His Arg Pro Gly His Asp Ala Phe Pro 

180 185 190 

Asp Arg His Asn Ala Arg Ser Ser Arg He Ser Asp Pro Val Ser Leu 
195 200 205 



t 
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Leu Thr Cys Phe 
210 

Pro Thr Val Pro 
225 

Thr Ala 



His Phe Gly Gly 
215 

Trp Trp Arg Leu 
230 



Tyr His His Glu 

220 

Pro Ser Thr Arg 
235 



His His Leu His 

Thr Lys Gly Asp 

240 



<210> 7 

<211> 489 

<212> DNA 

<213> crtZ gene 

<400> 7 



a-tgaccaatt 


tcctgatcgt cgtcgccacc gtgctggtga 


tggagttgac 


ggcctattcc 


60 


gtccaccg-bt 


ggatcatgca cggccccctg ggctggggct 


ggcacaagtc 


ccaccacgag 


120 


gaacacgacc 


acgcgctgga aaagaacgac ctgtacggcc 


tggtctttgc 


ggtgatcgcc 


180 


acggtgctgt 


tcacggtggg ctggatctgg gcgccggtcc 


"tgtggtggat 


cgctttgggc 


240 


atgaccgtct 


atgggctgat ctatttcgtc ctgcaligacg 


ggctggttca 


tcagcgctgg 


300 


ccgttccgct 


a-ta-bcccgcg caagggctat gcccgccgcc 


tgtatcaggc 


ccaccgcctg 


360 


caccacgcgg 


tcgagggacg cgaccattgc gtcagcttcg 


gcttcatcta 


'tgcgccgccg 


420 


gtcgacaagc 


tgaagcagga cctgaagacg tcgggcgtgc 


tgcgggccga 


ggcgcaggag 


480 


cgcacgtga 








489 



<210> 8 
<211> 162 
<212> PRT 

<213> crtZ €miino acid 
<400> 8 

Met Thr Asn Phe Leu He Val Val Ala Thr Val Leu Val Met Glu Leu 
15 10 15 

Thr Ala Tyr Ser Val His Arg Trp He Met His Gly Pro Leu Gly Trp 

20 25 30 

Gly Trp His Lys Ser His His Glu Glu His Asp His Ala Leu Glu Lys 
35 40 45 

Asn Asp Leu Tyr Gly Leu Val Phe Ala Val He Ala Thr Val Leu Phe 
50 55 60 

Thr Val Gly Trp He Trp Ala Pro Val Leu Trp Trp He Ala Leu Gly 
^5 70 75 80 

Met Thr Val Tyr Gly Leu He Tyr Phe Val Leu His Asp Gly Leu Val 



8 
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.85 90 95 

His Gin Arg Trp Pro Phe Arg Tyr lie Pro Arg Lys Gly Tyr Ala Arg 

100 105 110 

Arg Leu Tyr Gin Ala His Arg Leu His His Ala Val Glu Gly Arg Asp 
115 120 125 

His Cys Val Ser Phe Gly Phe lie Tyr Ala Pro Pro Val Asp Lys Leu 
130 135 140 

Lys Gin Asp Leu Lys Thr Ser Gly Val Leu Arg Ala Glu Ala Gin Glu 
145 150 155 160 

Arg Thr 



<210> 9 
<211> 1161 
<212> DNA 
<213> crtY gene 












<400> 9 
g1:gaccca-bg 


acgtgctgct 


ggcaggggcg 


ggccttgcga 


acgggctga-b 


cgccctggcg 


60 


ctgcgcgcgg 


cgcggcccga 


cctgcgggtg 


ctgctgctgg 


a-bca-bgcggc 


gggaccgtca 


120 


gacggcca-ba 


cctggtcctg 


ccacgacccc 


gatctg-bcgc 


cgcactggcb 


ggcgcggctg 


1 QH 
XoU 


aagccccbgc 


gccgcgccaa 


ctggcccgac 


caggaggtgc 


gctttccccg 


ccabgcccgg 


240 


cggctggcca 


ccggttacgg 


gtcgctggac 


ggggcggcgc 


tggcggatgc- ggtggcccgg 


300 


tcgggcgccg 


aga'bccgc'tg 


gaacagcgac 


atcgccct-gc 


tgga-bgaaca 


gggggcgacg 


360 


ctgtcctgcg 


gcacccgga-b 


cgaggcgggc 


gcggtcctgg 


acgggcgcgg 


cgcgcagccg 


420 


tcgcggcatc 


-bgaccgtggg 


1:t:tccagaaa ti'bcgt.gggcg 


-bcgagatcga 


gaccgac-bgc 


480 


ccccacggcg 


'tgccccgccc 


gatga-bcatg 


gacgcgaccg 


'bcacccagca 


ggacgggtac 


540 


cgattca-bci: 


atctgctgcc 


cttctctccg 


acgcgcatcc 


1:gat.cgagga 


cactcgctat 


600 


-bccga-tggcg 


gcaa-bctgga 


cgacgacgcg ctggcggcgg 


cgtcccacga 


cba-bgcccgc 


660 


cagcagggcb 


ggaccggggc 


cgaggtccgg 


cgcgaacgcg 


gca-bcctgcc 


cattgcgcbg 


720 


gcccatgacg 


cggcgggctt 


ci:gggccgat 


cacgcggagg 


ggcctgttcc 


cgtgggactg 


780 


cgcgcgggg-t 


tctttcaccc 


ggtcaccggc 


'ba'b'tcgc'bgc 


cc'ba'bgcggc 


gcaggtggcg 


840 


gacgtggtgg 


cgggcctgtc 


cgggccgccc 


ggcaccgacg 


cgctgcgcgg 


cgccatccgc 


900 


gati'tacgcga 


tcgaccgggc 


acgccgtgac 


cgctttctgc 


gccbgcbgaa 


ccggatgct:g 


960 


ttccgcggct 


gcgcgcccga 


ccggcgctat 


accctgctgc 


agcggttcta' 


ccgca^gccg 


1020 
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catggactga tcgaacgg-bt ctatgccggc cggctgagcg tiggcggatca gctgcgcatc 1080 
gtgaccggca agcctcccat tccccttggc acggccatcc gctgcctgcc cgaacgtccc 1140 
ctgcbgaagg aaaacgcatg a 1161 

<210> 10 
<211> 386 
<212> PRT 

<213> crtY amino acid 
<400> 10 

Val Thr His Asp Val Leu Leu Ala Gly Ala Gly Leu Ala Asn Gly Leu 
15 10 15 

Xle Ala Leu Ala Leu Arg Ala Ala Arg Pro Asp Leu Arg Val Leu Leu 

20 25 30 

Leu Asp His Ala Ala Gly Pro Ser Asp Gly His Thr Trp Ser Cys His 
35 40 45 

Asp Pro Asp Leu Ser Pro His Trp Leu Ala Arg Leu Lys Pro Leu Arg 
50 55 60 

Arg Ala Asn Trp Pro Asp Gin Glu Val Arg Phe Pro Arg His Ala Arg 
65 70 75 80 

Arg Leu Ala Thr Gly Tyr Gly Ser Leu Asp Gly Ala Ala Leu Ala Asp 

85 90 95 

Ala Val Ala Arg Ser Gly Ala Glu lie Arg Trp Asn Ser Asp lie Ala 

100 105 110 

Leu Leu Asp Glu Gin Gly Ala Thr Leu Ser Cys Gly Thr Arg lie Glu 
115 120 125 

Ala Gly Ala Val Leu Asp Gly Arg Gly Ala Gin Pro Ser Arg His Leu 
130 135 140 

Thr Val Gly Phe Gin Lys Phe Val Gly Val Glu He Glu Thr Asp Cys 
145 150 155 160 

Pro His Gly Val Pro Arg Pro Met He Met Asp Ala Thr Val Thr Gin 

165 170 175 

Gin Asp Gly Tyr Arg Phe He Tyr Leu Leu Pro Phe Ser Pro Thr Arg 

180 185 190 

He Leu He Glu Asp Thr Arg Tyr Ser Asp Gly Gly Asn Leu Asp Asp 
195 200 205 

Asp Ala Leu Ala Ala Ala Ser His Asp Tyr Ala Arg Gin Gin Gly Trp 
210 215 220 

Thr Gly Ala Glu Val Arg Arg Glu Arg Gly He Leu Pro He Ala Leu 
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225 230 235 240 

Ala His Asp Ala Ala Gly Phe Trp Ala Asp His Ala Glu Gly Pro Val 

245 250 255 

Pro Val Gly Leu Arg Ala Gly Phe Phe His Pro Val Thr Gly Tyr Ser 

260 265 270 

Xieu Pro Tyr Ala Ala Gin Val Ala Asp Val Val Ala Gly Leu Ser Gly 
275 280 285 

Pro Pro Gly Thr Asp Ala Leu Arg Gly Ala lie Arg Asp Tyr Ala lie 
290 295 300 

Asp Arg Ala Arg Arg Asp Arg Phe Leu Arg Leu Leu Asn Arg Met Leu 
305 310 315 320 

Phe Arg Gly Cys Ala Pro Asp Arg Arg Tyr Thr Leu Leu Gin Arg Phe 

325 330 335 

Tyr Arg Met Pro His Gly Leu lie Glu Arg Phe Tyr Ala Gly Arg Leu 

340 345 350 

Ser Val Ala Asp Gin Leu Arg lie Val Thr Gly Lys Pro Pro He Pro 
355 360 365 

Leu Gly Thr Ala He Arg Cys Leu Pro Glu Arg Pro Leu Leu Lys Glu 
370 375 380 

Asn Ala 
385 



<210> 11 

<211> 1506 

<212> DNA 

<213> crti gene 

<400> 11 



atgaacgccc 


attcgcccgc 


ggccaagacc 


gccatcgtga 


tcggcgcagg 


ctttggcggg 


60 


ctggccctgg 


ccatccgcct 


gcagtccgcg 


ggcatcgcca 


ccaccctggt 


cgaggcccgg 


120 


gacaagcccg 


gcgggcgcgc 


ctatgtctgg 


cacgatcagg 


gccatgtctt' cgacgcgggc 


180 


ccgaccgtca 


tcaccgaccc 


cgatgcgctc 


aaggagctgt 


gggcgctgac 


cgggcaggac 


240 


atggcgcgcg 


acgtgacgct 


gatgccggtg 


tcgcccttct 


atcgactgat 


gtggccgggc 


300 


gggaaggtct 


tcgattacgt 


gaacgaggcc 


gatcagctgg 


agcgccagat 


cgcccagttc 


360 


aacccggacg 


acctggaagg 


ataccgccgc 


ttccgtgatt 


acgcggagga 


ggtgtatcag 


420 


gagggctacg 


tcaagctggg 


caccgtgccc 


ttcctcaagc 


tgggccagat 


gctcaaggcc 


480 


gcgcccgcgc 


tgatgaagct 


ggaggcctat 


aagtccgtcc 


atgccaaggt 


cgcgaccttc 


540 
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a'tcaaggacc 


cc'baiic'bgcg 


gcaggcgttt tcgtatcaca cgctgctggt 


gggcgggaa-t 


600 


cccttctcga 


ccagctcga-t 


C'ba'bgcgc'tg 


a'bccacgcgc 


tggagcggcg 


cggcggggtc 


660 


tggttcgcca 


agggcggcac 


caaccagctg 


gtcgcgggca 


tggtcgcgct 


gttcgaacgg 


720 


cttggcggcG 


aga'bga'tgc't 


gaacgccaag 


g-tcgcccgga 


tcgagaccga 


gggcgcgcgg 


780 


accacgggcg 


t:caccct:ggc 


ggacgggcgg 


tctttaaggg 


ccgacatgg-b 


cgccagcaac 


840 


ggcgacg'bca 


-tgcacaacta 


'bcgcgacc'bg 


cbgggccaca 


cggcccgcgg 


gcagagccgc 


900 


gcgaaatcgc 


liggaccgcaa 


gcgctgg-bcc 


atgtcgttgt "tcgtgctgca tttcggtctg 


960 


cgcgaggcgc 


ccaaggacat 


cgcgcatcac 


accatcctgt 


tcggcccccg 


ctacagggag 


1020 


cliggtcaacg 


aga-bc-bt:caa 


gggcccgaag 


c-bggccgagg 


atttctcgct 


gtacctgcal: 


1080 


tcgccctgca 


cgaccga-bcc 


ggaca-bggcg 


cctccgggca 'bgtccacgca -btacg-bgctg 


1140 


gcccccgtgc 


cgcatctggg 


ccgcgccgag 


atcgattggg 


cggtcgaggg 


gccgcgctai: 


1200 


gccgaccgca 


tcctggcgtc 


ccbggaggag 


cggctgatcc 


cgaacctgcg 


cgccaacctg 


1260 


accacgacgc 


gcatcttcac 


gcccgccgat 


ttcgccagcg 


aacbgaacgc 


ccat:cacggc 


1320 


agcgccttct 


cgg-tcgagcc 


ga-bccbgacg 


caa'bccgcg't 


ggttccggcc 


gcacaaccgc 


1380 


gacaagacga 


-bccgcaacbt. 


C'ta'tC'tgg'tc 


ggcgcgggca 


ccca-tccggg 


cgcgggcatt 


1440 


ccgggcgtcg 


tgggctcggc 


caaggccacg 


gcccaggtga 


tgctgtccga 


cctggcgggc 


1500 


gcatga 












1506 



<210> 12 
<211> 501 
<212> PRT 

<213> cr-bX amino acid 
<400> 12 

Met Asn Ala His Ser Pro Ala Ala Lys Thr Ala lie Val lie Gly Ala 
15 10 15 

Gly Phe Gly Gly Leu Ala Leu Ala lie Arg Leu Gin Ser Ala Gly lie 

20 25 30 

Ala Thr Thr Leu Val Glu Ala Arg Asp Lys Pro Gly Gly Arg Ala Tyr 
35 40 45 

Val Trp His Asp Gin Gly His Val Phe Asp Ala Gly Pro Thr Val lie 
50 55 60 

Thr Asp Pro Asp Ala Leu Lys Glu Leu Trp Ala Leu Thr Gly Gin Asp 
65 70 75 80 

Met Ala Arg Asp Val Thr Leu Met Pro Val Ser Pro Phe Tyr Arg Leu 
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85 90 95 

Met Trp Pro Gly Gly Lys Val Phe Asp Tyr Val Asn Glu Ala Asp Gin 

100 105 110 

lieu Glu Arg Gin He Ala Gin Phe Asn Pro Asp Asp Leu Glu Gly Tyr 
115 120 125 

Arg Arg Phe Arg Asp Tyr Ala Glu Glu Val Tyr Gin Glu Gly Tyr Val 
130 135 140 

Lys Leu Gly Thr Val Pro Phe Leu Lys Leu Gly Gin Met Leu Lys Ala 
145 150 155 160 

Ala Pro Ala Leu Met Lys Leu Glu Ala Tyr Lys Ser Val His Ala Lys 

165 170 175 

Val Ala Thr Phe He Lys Asp Pro Tyr Leu Arg Gin Ala Phe Ser Tyr 

180 185 190 

His Thr Leu Leu Val Gly Gly Asn Pro Phe Ser Thr Ser Ser He Tyr 
195 200 205 

Ala Leu He His Ala Leu Glu Arg Arg Gly Gly Val Trp Phe Ala Lys 
210 215 220 

Gly Gly Thr Asn Gin Leu Val Ala Gly Met Val Ala Leu Phe Glu Arg 
225 230 235 240 

Leu Gly Gly Gin Met Met Leu Asn Ala Lys Val Ala Arg He Glu Thr 

245 250 . 255 

Glu Gly Ala Arg Thr Thr Gly Val Thr Leu Ala Asp Gly Arg Ser Leu 

260 265 270 

Arg Ala Asp Met Val Ala Ser Asn Gly Asp Val Met His Asn Tyr Arg 
275 280 285 

Asp Leu Leu Gly His Thr Ala Arg Gly Gin Ser Arg Ala Lys Ser Leu 
290 295 300 

Asp Arg Lys Arg Trp Ser Met Ser Leu Phe Val Leu His Phe Gly Leu 
305 310 315 320 

Arg Glu Ala Pro Lys Asp He Ala His His Thr He Leu Phe Gly Pro 

325 330 335 

Arg Tyr Arg Glu Leu Val Ash Glu He Phe Lys Gly Pro Lys Leu Ala 

340 345 350 

Glu Asp Phe Ser Leu Tyr Leu His Ser Pro Cys Thr Thr Asp Pro Asp 
355 . 360 365 

Met Ala Pro Pro Gly Met Ser Thr His Tyr Val Leu Ala Pro Val Pro 
370 375 380 

His Leu Gly Arg Ala Glu He Asp Trp Ala Val Glu Gly Pro Arg Tyr 
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385 390 395 

Ala Asp Arg He Leu Ala Ser Leu Glu Glu Arg Leu He 

405 410 

Arg Ala Asn Leu Thr Thr Thr Arg lie Phe Thr Pro Ala 

420 425 

Ser Glu Leu Asn Ala His His Gly Ser Ala Phe Ser Val 
435 440 445 

Leu Thr Gin Ser Ala Trp Phe Arg Pro His Asn Arg Asp 
450 455 460 

Arg Asn Phe Tyr Leu Val Gly Ala Gly Thr His Pro Gly 
465 470 475 

Pro Gly Val Val Gly Ser Ala Lys Ala Thr Ala Gin Val 

485 490 

Asp Leu Ala Gly Ala 

500 



<210> 13 

<211> 915 

<212> DNA 

<213> crtB gene 

<400> 13 



atgagcgatc 


tggtcctgac 


ctcgaccgag 


gcgatcaccc 


aagggtcgca 


aagctttgcc 


60 


acggcggcca 


agctga'tgcc 


gccgggca-bc 


cgcgacgaca 


cggtgatgct 


ctatgcctgg 


120 


tgccgccacg 


cggatgacg-b 


gaticgacggl: 


caggccctgg 


gcagccgccc 


cgaggcggtg 


180 


aacgacccgc 


aggcgcggct 


ggacggcctg 


cgcgtcgaca 


cgctggcggc 


cctgcagggc 


240 


gacggtccgg 


tgaccccgcc 


ct-b-bgccgcg cbgcgcgcgg 


tggcgcggcg 


gcatgatttc 


300 


ccgcaggcct 


ggcccatgga 


cctga-bcgaa 


ggcttcgcga 


tggatgtcga 


ggcgcgcgac 


360 


tatcgcacgc 


•tggatgacgt 


gctggaatat: 


tccbalicacg 


tcgcaggcat 


cgtcggcgtg 


420 


a1:gat:ggccc 


gcgtgatggg 


cg-bgcgcgac 


ga'bcc'bg'kcc 


-bggaccgcgc 


cbgcgaccbg 


480 


gggctggcgt 


tLCcagcbgac 


caaca-tcgcg 


cgcgacgtga 


-tcgacga-bgc 


gcgcatcggg 


540 


cggtgctatc 


tgccggggga 


cbggctggac 


caggcgggcg 


cgcgga-tcga 


cgggccggtg 


600 


ccg-tcgccgg 


agctgtacac 


ag-bga-bcctc 


cggctgttgg 


aligaggcgga 


acccbat-tac 


660 


gcgtcggcgc 


gggtgggtct 


ggcggatctg 


ccaccgcgct: 


gcgcctggtc 


cat.cgccgcc 


720 


gcgctacgga 


-bcbatcgcgc 


ca-kcgggc-bg 


cgcatccgca 


agagcgggcc 


gcaggcc-ba-b 


780 


cgccagcgga 


tcagcacgtc 


caaggcbgcc 


aagatcggcc 


tgctgggcgt 


cgggggctgg 


840 
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gatgtcgcgc gatcacgcct gccgggggcg ggcgtgtcgc ggcagggcct cbggacccgg 900 
ccgcatcacg tctag 915 

<210> 14 
<211> 304 
<212> PRT 

<213> crtB amino acid 
<400> 14 

Met Ser Asp Leu Val Leu Thr Ser Thr Glu Ala lie Thr Gin Gly Ser 

15 10 15 ' 

Gin Ser Phe Ala Thr Ala Ala Lys Leu Met Pro Pro Gly He Arg Asp 

20 25 30 

Asp Thr Val Met Leu Tyr Ala Trp Cys Arg His Ala Asp Asp Val He 
35 40 45 

Asp Gly Gin Ala Leu Gly Ser Arg Pro Glu Ala Val Asn Asp Pro Gin 
50 55 60 

Ala Arg Leu Asp Gly Leu Arg Val Asp Thr Leu Ala Ala Leu Gin Gly 
65 70 75 80 

■ 

Asp Gly Pro Val Thr Pro Pro Phe Ala Ala Leu Arg Ala Val Ala Arg 

85 90 95 

Arg His Asp Phe Pro Gin Ala Trp Pro Met Asp Leu He Glu Gly Phe 

100 105 110 

Ala Met Asp Val Glu Ala Arg Asp Tyr Arg Thr Leu Asp Asp Val Leu 
115 120 125 

Glu Tyr Ser Tyr His Val Ala Gly He Val Gly Val Met Met Ala Arg 
130 135 140 

Val Met Gly Val Arg Asp Asp Pro Val Leu Asp Arg Ala Cys Asp Leu 
145 150 155 160 

Gly Leu Ala Phe Gin Leu Thr Asn He Ala Arg Asp Val He Asp Asp 

165 170 175 

Ala Arg He Gly Arg Cys Tyr Leu Pro Gly Asp Trp Leu Asp Gin Ala 

180 185 190 

Gly Ala Arg He Asp Gly Pro Val Pro Ser Pro Glu Leu Tyr Thr Val 
195 200 205 

He Leu Arg Leu Leu Asp Glu Ala Glu Pro Tyr Tyr Ala Ser Ala Arg 
210 215 220 

Val Gly Leu Ala Asp Leu Pro Pro Arg Cys Ala Trp Ser He Ala Ala 
225 230 235 240 
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Ala Leu Arg lie Tyr Arg Ala lie Gly Leu Arg lie Arg Lys Ser Gly 

245 250 255 

Pro Gin Ala Tyr Arg Gin Arg lie Ser Thr Ser Lys Ala Ala Lys lie 

260 265 270 

Gly Leu Leu Gly Val Gly Gly Trp Asp Val Ala Arg Ser Arg Leu Pro 
275 280 285 

Gly Ala Gly Val Ser Arg Gin Gly Leu Trp Thr Arg Pro His His Val 
290 295 300 



<210> 15 

<211> 882 

<212> DNA 

<213> cr-tE gene 

<400> 15 



atgagacgag 


acgtcaaccc 


ga'tccacgcc 


accctlic-tgc 


agaccagacb 


tgaggagatc 


60 


gcccagggat 


tcggtgccgt 


g'bcgcagccg 


ctcggcgcgg 


cca-bgagcca 


tggcgcgctg 


120 


tcgtcgggca 


ggcggttccg 


cggcatgctg 


atgctgcttg 


cggcagaggc 


ctcgggcggg 


180 


g'bc'bgcgaca 


cgatcgtcga 


cgccgcctgc 


gcggtcgaga 


-tgg-tgcatigc 


cgca-bcgctg 


240 


a-tcttcgacg 


acctgccctg 


caliggacga-b 


gccgggctgc 


gccgcggccg 


gcccgcgacc 


300 


catgtggcgc 


atggcgaaag 


ccgtgccgtg 


ct.gggcggca 


tcgccctgat 


caccgaggca 


360 


atggcccbgc 


tggccggtgc 


gcgcggcgcg 


'bcgggcacgg 


'tgcgggcgca 


gctggtgcgg 


420 


atcctgtcgc 


ggtccctggg 


gccgcagggc 


ctgtgcgccg 


gccaggacct' ggacctgcac 


480 


gcggccaaga 


acggcgcggg 


ggtcgaacag 


gaacaggacc 


tgaagaccgg 


cg-bgcbg-b-bc 


540 


a^cgccgggc 


-bggagatgct: 


ggccgtga-bc 


aaggag'b'tcg 


acgccgagga 


gcagacccag 


600 


a-bga-tcgact 


ttggccgtca 


gctgggccgc 


gtgttccagt 


cct:ai:gacga 


cctgctggac 


660 


gtcgtgggcg 


accaggcggc 


gct^tggcaag 


ga-baccgg-bc 


gcgatgccgc 


ggcccccggc 


720 


ccgcggcgcg 


gccttctggc 


cg'tg'bcagac 


ctgcagaacg 


tgtcccg'tca -btacgaggcc 


780 


agccgcgccc 


aactggacgc 


gatgctgcgc 


agcaagcgcc 


ttcaggctcc 


ggaaat>cgcg 


840 


gccctgcbgg 


aacgggtt.ct 


gccctacgcc 


gcgcgcgcct 


ag 




882 



<210> 16 

<211> 293 

<212> PRT 

<213> cr-bE amino acid 



16 



wo 2004/087892 



PCT/KR2004/000752 



<400> 16 

Me-b Arg Arg Asp Val Asn Pro lie His Ala Thr Leu Leu Gin a?hr Arg 
15 10 15 

Leu Glu Glu lie Ala Gin Gly Phe Gly Ala Val Ser Gin Pro Leu Gly 

20 25 30 

Ala Ala Me-b Ser His Gly Ala Leu Ser Ser Gly Arg Arg Phe Arg Gly 
35 40 45 

Met Leu Met: Leu Leu Ala Ala Glu Ala Ser Gly Gly Val Cys Asp Thr 
50 55 60 

lie Val Asp Ala Ala Cys Ala Val Glu Met Val His Ala Ala Ser Leu 
65 70 75 80 

lie Phe Asp Asp Leu Pro Cys Met Asp Asp Ala Gly Leu Arg Arg Gly 

85 90 95 

Arg Pro Ala Thr His Val Ala His Gly Glu Ser Arg Ala Val Leu Gly 

100 105 110 

Gly He Ala Leu lie Thr Glu Ala Met Ala Leu Leu Ala Gly Ala Arg 
115 120 125 

Gly Ala Ser Gly Thr Val Arg Ala Gin Leu Val Arg He Leu Ser Arg 
130 135 140 

Ser Leu Gly Pro Gin Gly Leu Cys Ala Gly Gin Asp Leu Asp Leu His 
145 150 155 160 

Ala Ala Lys Asn Gly Ala Gly Val Glu Gin Glu Gin Asp Leu Lys Thr 

165 170 175 

Gly Val Leu Phe He Ala Gly Leu Glu Met Leu Ala Val He Lys Glu 

180 185 190 

Phe Asp Ala Glu Glu Gin Thr Gin Met He Asp Phe Gly Arg Gin Leu 
195 200 205 

Gly Arg Val Phe Gin Ser Tyr Asp Asp Leu Leu Asp Val Val Gly Asp 
210 215 220 

Gin Ala Ala Leu Gly Lys Asp Thr Gly Arg Asp Ala Ala Ala Pro Gly 
225 230 235 240 

Pro Arg Arg Gly Leu Leu Ala Val Ser Asp Leu Gin Asn Val Ser Arg 

245 250 255 

His Tyr Glu Ala Ser Arg Ala Gin Leu Asp Ala Met Leu Arg Ser Lys 

260 265 270 

Arg Leu Gin Ala Pro Glu He Ala Ala Leu Leu Glu Arg Val Leu Pro 
275 280 285 

Tyr Ala Ala Arg Ala 
290 
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<210> 17 

<211> 19 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> forward primer for crt gene 

<400> 17 

g-btccacgac 'tggggca-bc 19 

<210> 18 

<211> 28 

<212> DNA 

<213> Artificial Sequence 



<220> 
<223> 



reverse primer for crt gene 



<400> 18 

tccactgacc ttgttggaca aattgccg 



28 



18 



